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Serological  uuuf  inflation  using  DIPCO  ! 

comnercial  antigens,  was  not  pbtained  in  every  case 
of  leptospirosis  even  when  the  organism  was  isolated1 
from  the  blood  of  the  patient.  One  of  the  possible 
reasons  could  have  been  that  the  infecting  strains 
in  Ceylon  were  different  from  those  used  in  the  ; 
preparation  of  the  DIPCO  antigens.  Therefore 
investigations  were  undertaken  to  establish  the 
serotypes  prevalent  and  the  vectors  for  them  in 
Ceylon.  The  methods  adopted  were  1.  human  and  animal 
tissues  and  bodfcr  fluids  were  cultured  direct; ii«* tissues 
from  some  animals  were  passaged  through  hamsters  ; 
ill.  surface  waters  from  suspected  endemic  areas  were 
passaged  through  hamsters;  k.i  iv.  serological  studies 
of  blood  at  both  humans  and?  animals.  Leptospira  . 
belonging  to  the  following  sera -groups  were  iaolated 
and  vectors  for  them  established;  L.  .lavanlca 
L.  lcterohaemorrhaglae:  L.grippotyphosa:  L.  hebdomad! a; 

L.  Pomona  »and  L. autumnal  jg  .  Ths  vectors  are  rodents  and 
dogs.  Though  large  numbers  at  I,,  canloola  were  iaolated 
from  patients,  no  rector  a  have  been  established  for  this 
Sera  of  cattle  (30.0  J*)  and  swine  (22.1  %)  were  found  to 
bo  seropositive  for  lepte  spira  .  The  srme  cattle  sera, 
except  for  two  (2)  were  ten-negative  for  brucella.  These 
findings  are  proof  that  leptospirosis  is  more  widespread 
among  the  dairy  animal*  in  Ceylon  than  hitherto 
reoogiised  and  the  cause  c£  abortion  in  the  beef  herds  in 
our  state  farms  should  therefore  be  more  diligently 
investigated.  The  isolation  of  a  large  number  of 
L.  autumnal  la  and  the  following  hitherto  unknown  new 
aero type*,  vis*  L.ictenohaemorrhaglae  gem:  L. autumn alia 
lanka;  L.  arlppotyphosa  ratnapura:  L.  he  b  do  madia 
.1  ay aweera ;  L.  tutumnai is  alice  and  L.  .I.vanica  ceylonica: 
the  first  five  only  in  the  Hatnapura  district  ia  an 
indication  of  a  possible  sylvan  reservoir  which  needs 
further  investigation  in  addition  to  the  wildlife  of 
the  rest  of  the  Island. 


Analysis  of  the  indoor 

in  gorernmenthospitala  is  ^tti^Prroxia*  of  Unknown--, 
the  largest  bowel  diseases. 

Origjox  ranka  •JJ^^sS^i^thS^op  of  P.U.O.  has 
The  role  of  leptospirosis  m  <. 

not  Wan  «r*lu»t»d. S^TKASio,*. 
Ceylon  ni  erootod.ln and 
ArunaiMyegM.Pi  Hgyyj>.««  *ff£!!K*r«i&2  (J)i 
Batnatunge  ,P.C  »C .  *  J'fjL  n  a  i  vltarene  lu.T.Iwidesingfae 

valent  in  this  country.  Y  eJ  .the  epiaesioigy  • 
dl.ae..  baa  not  baan  Inye.tlgat^, 
the  public  health  importance  ox  it  x»  w 

This  is  reflected  very  such  in  the attit^e  oxno^  ^ 
T'ublio  ha^th  and  reterinary  peM  _nt  agorast  the 


cultural  economy.  TJalna,H.A. 


8tock*has  serTed  to  o^^e^an  eno^oui^peservoir  aJ^ 
82Sf aatlnatad  » 

™  ^"o'liSr^nculJSal  .conony  of  o»r  100 
Billion  dollars  due  to  leptospirosis. 

Dp.  A. Bandar anayake,  th®  Deputy 
Animal  Production  and  H®®^h’hin15®fg^ck  m  this  country 

i  a°  about  *  5-1 0*^°  and°  t  his°  if  cause 

according  to  him  is  brucellosis  (  P«r80^®^®SiS!ion  } 

Sein^in  W52C8)  stated^tha^wU 

SSiStance^o* diJtigSish  leptospirosis  from  brucellosis, 
vibriosis  or  physiological  and  toxic  causes# 

Since  each  leptospiral  serotype  is  belie 

jls»&?SS«: SSf^^SSS 1ST 

describes  the  vork  that  was  conducted  t0 

tors  ***  the  probable  infecting  strains  of  leptospira 

present  in  Ceylon. 


The  available  earliest  evidence  in  record  of 
tfeil’s  Disease  having  been  diagnosed  in  Ceylon,  is  in 
1953  (9)*  As  the  knowledge  of  the  disease  increased  and 
with  the  availability  of  improved  labors to ty  facilities 
more  oases  were  diagnosed,  confirmed  in  the  laboratory 
and  reported*  The  majority  of  the  oases  were  fro*  fiatna 
pure  in  the  Sabaragamuwa  Province}  then  fiagama,  Colombo 
and  Kalutura  in  the  Western  Province,  Matara  in  the 
Southern  Province,  to  a  lesser  degree  from  Kandy  and 
kat&le  in  the  Central  and  Anuradhapura  in  the  Horth 
Central  Province*  These  reports  varied  from  time  to 
time  and  place  to  place  depending  on  the  clinician 
working  in  thatplace*  In  1939  (3)  the  first  leptoepira 
L . ioterohaenorrhagiae  was  isolated  from  the  blood  of 
a  patient  in  Colombo  ana  soon  after  from  the  kidney 
of  a  sewer  rat  trapped  in  the  vicinity  of  that  pati¬ 
ent's  home.  Since  tnen  upto  19  leptospiral  serotypes 
belonging  to  7  serogroupa  have  been  isolated  end  in¬ 
criminated  as  the  causative  agent  of  leptospirosis  in 
man  and/or  animals. in  Ceylon* 

L.autumnalls*  the  elusive  and  confounding  agent 
of  Port -bragg  fever,  is  described  by  some  workers  out 
side  Ceylon  as  apparently  rare  as  a  human  pathogen. 

In  Ceylon  however,  56  leptospiral  isolates  obtained 
from  humans  in  Satnapura  have  been  identified  and  26 
(46.4*)  of  these  belong  to  the  L.autumnalis  serogrorp. 

Source  of  Infection 


Por  many  years  rats,  dogs  and  pigs  were  believe- 
d  to  be  the  primary  animal  carriers  of  leptoepira. 

Today  as  a  result  of  extensive  studies  the  host  range 
(10)  has  broadened  to  such  an  extent  that  no  living 
agent*  both  domestic  and  wild,  can  safely  be  excluded. 

In  addition  to  animals  water  too  has  long  been  recog¬ 
nised  as  an  important  vehicle  by  which  pathogenic  lepto- 
spira  are  disseminated  and  infection  transferred  from 
animal  oarriera  to  human  beings*  Three  classical  ex¬ 
amples  of  water  being  the  source  of  infection  are,  the 
outbreak  of  Fort-bra gg  fever  in  1942  (II)  and  those 
described  by  Schaeffer  in  195*  (12)  end  Bordjoski  in 
1952  (13).  . 

A  few  such  episodes  have  been  investigated  by 
the  author  in  Ceylon  too.  In  1964  (5)  some  members  of 
a  gang  of  labourers  dredging  a  canal  at  Wattala  were 
taken  111  with  leptospirosis*  In  1967  at  Panadure  a 
party  of  volunteers  composed  of  civilian  and  police 
nersonnel  worked  ankle  to  knee  deep  to  reclaim  marshy 
land,  as  part  of  a  Shraaad ana -Campaign  (comounity- 
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welfare)*  Out  of  these.  12  (37*5%)  were  subss<iuaatly 
taken  ill  with  leptospirosis,  further  the  majority  of 
the  patients  investigated  at  the  Rataapura  hospital 
stated  that  bathing  in  the  river  Kaluganga  or  panning 
for  gens  along  the  jungle  streams  as  the  probable  sou: 
of  their  infeotion. 


source 


Rodents  were  trapped  alive  wherever  possible, 
brought  to  the  leptospirosis  laboratory  at  the  Medical 
Research  Institute,  anaesthetised  and  opa.'iedup  under 
strict  aseptic  conditions*  Blood  was  obtained  iron  the 
heart  and  kidney  plugs  taken  with  sterile  peeteur  pi>? 
pettes.  Heart  blood  and  kidneys  from  cattle  and  awino 
were  taken  at  the  time  of  their  slaughter  in  the  muni¬ 
cipal  slaughter  house  in  Colombo.  Heart  blood  and  kid¬ 
neys  iron  stray  dogs  were  taken  soon  after  these>  ani¬ 
mals  ware  gaaaod  at  the  municipal  dog  pound. 

Che  rodents  investigated  were*  Rattus  norve- 

Sleus  (R.n.)  -  the  sewer  rat*  Gunoays  gracilis  (Q.g.)- 
eylon  mole  rat,  also  known  ae  the  paddy  field  rat* 
Battue  rattus  rufueoene  (B.r.r.)  -  Ceylon  flat-country 
house  rat*  B.r.kandyanas  (B.r.k.)  -  Ceylon  hill-country 
house  rat*  Bandicoots  malabariea  (B.m. )  -  bandicoot 
and  Suneue  oaeruleue  giganteua  (S.c.g.)  -  the  shrew. 


which  la 


kber  of  the  carnivores  family. 


blit  UTiff 


b.  Methods 


1*  Kidney  tissues  of  all  animals  were  inocu-  ~ 
latsd  direct  into  71eteher*s  semi-solid  medium,  and/or 
ground  up,  suspended  in  sterile  normal  saline  and  pass¬ 
aged  through  hamsters. 

11*  Blood  was  examined  for  evidence  of  lepto- 
splral  agglutinins  from,  (a)  ret  pound  workers  who  ere — 
of  occupational  risk*  (b)  daily  river  bathers  at  Batna- 
pura  which  is  a  suspected  endeido  area  and,  (e)  cattle, 
dogs  and  pigs* 

ill*  Surface  waters  from  suspected  endemic  areas 
(Ratnapura  and  Bagama)  were  passaged  through  hamsters* 
These  hamsters  which  were  inoculated,  if  they  died  bet¬ 
ween  the  6th  and  X4th  day  after  inoculation,  were  open¬ 
ed  up  and  their  liver  tissue  inoculated  into  71eteher*s 
semi-solid  medium.  Ho  leptospira  were  isolated  from  these 
waters. 


a*  isolation*.  Sidney  tissues  fro*  a  total  of  I6II 
animals  Were  processed.  These  included,  592  rodents  of 
5  species,  3  shrews,  559  cattle,  35*  <>gs,  293  swine, 

5  rock-squirrel,  2  rcd-aongoose,  2  grey-aongoese,  I 
mongoose,  I  hare,  1  civet  cat,  and  I  field  rat.  The 
number  of  leptospira  Isolated  is  shown  in  table  I. 

Table  X.  Leptospira  isolated  fron  rodents, 
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species 

dog 

•n. 

•c.g. 

18  I  X54  I  XX7  I  98  100 


leptospix; 

isolated 


105  unidentified  rodents  were  also  examined  and  8 
isolates  were  obtained  from  these. . 

Table  2.  Distribution  of  the  leptospira  isolated 
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Source 


sero-groups 


can.  j  jav.l  ant. I  heb.  I  grip. I  pom. 


fi.n. 


Cr.g. 


B.n. 


S.o.g. 


odente 


Dogs 


lot,  *  ioterohaamorrhsgiaex  can.  -  canieola:  jar.  - 
javanioex  snt.  *  sutumnalia :  heb.  «hsbdowadlsx  grip* 

■  K?iroot7ohoMt  usd  nca,  >  noaozia. 

♦  a  leptospira  of  thatserogroup  isolated  fro*  that 
source. 

o  •  leptospira  not  isolated* 

±  »  two  different  isolate* ,  but  belonging  to  the  sane 
“  now  serotype  -  L«  ceylonlca,  (l+). 


1  >  leptospira  of  that  aerogroup  isolated  in  that 


area. 

ii.a  leptospira  of  that  eero group  isolated  in  that 
area  in  large  lumbers, 
a  a  serological  evidence  only, 
o  a  nil. 


Sara  ware  examined  for  the  presence  of 
leptospiral  agglutinins  by  the  microscopic  agglutination 
(agglutination  lysis)  test  employing  live  cultures 
belonging  to  21  serotypes,  as  antigens.  Agglutination 
reaction  at  a  titra  of  IxlOO  or  more  was  considered 
significant.  She  employment  of  multiple  screening  anti¬ 
gens  revealed  a  significantly  high  prevalence  of  aero- 
reactors. 

1.  fat.popifl  Wggftrg.Cgtf  g**?hogg)»  *ht  Colombo 
Municipal  Council  maintains  a  regular  anti-plague 
campaign  in  which  a  permanent  labour  force  distri¬ 
butes  or  lays  rat  cages  in  the  city’s  sewers,  surface 
drains  and  house  gardens,  oolleot  these  cages  the 
following  morning  with  the  trapped  live  rodents,  tran¬ 
sport  them  In  vans  %#  the  central  rat  depot  aiq.  destroy 


them.  Most  of  tha  Colon  nolo  rota,  sewer 'rate.  shrews 
and  bandicoots  from  whioh  there  hart  boon  a  high  per¬ 
centage  of  leptoaplra  laolatlona  by  tha  author,  vara 
supplied  alive  froa  thla  oampaign.  These  labourers 
walk  bare-footed  and  work  with  their  unprotected  hands* 
They  therefore  are  liable  to  injury  and  subsequent 
contamination  directly  with  the  urine  of  these  rodents 
during  collection  and  transport  or  ihC  erectly  from  the 
polluted  floor  boards  of  the  vena*  Therefore  one  would 
expect  a  reasonable  percentage  of  aeropositiYity  among 
these  labourers.  The  sera  froa  26  of  these  labourers 
who  had  been  engaged  in  this  work  over  several  years 
were  examined  and  all  were  seronegative*  These  find** 
Inga  are  similar  to  those  of  Or*  J.C. Broom  (15)  end 
Or.  Jan  w.Volf  (15),  who  investigated  inhabitants  of  1 
rat  infested  dumps*  Both  found  that  though  the  rats 
in  those  areas  were  carriers  of  leptoaplra,  none  of 
the  human  beings  living  thsrs  showed  evidence  of 
infection. 

ii*  Random  samples  .  Blood  was  examined  from  per- 
a one  residing  in  Ratnapura  bassar  area,  who  baths 
ragulsrly  in  the  Kaluganga  river*  Of  the  70  sera  test¬ 
ed  for  lsptosplra  agglutinins  19  (27*1%)  were  sero¬ 
positive  . 

ill*  Cattle  though  no  leptoaplra  has  been 

isolated  from  the  kidneys  of  oattls  and  swine,  there 
is  strong  serologioal  evidence  that  both  these  are 
carriers  of  leptoaplra  in  Ceylon. 

Out  of  359  cattle  sera  exa¬ 
mined  208  (30*0%)  were  positive  for  lsptosplra  agglu¬ 
tinins  (Table  4).  If  so  small  a  sample  earn  ye lid  so 
many  positives  the  problem  on  a  national  basis  must  be 
one  of  tremendous  proportions*  The  majority  of  the 
seropoaltlves  were  against  L.wolffi.  AH  the  cattle 
sears  investigated  for  leptospirosis  were  also  tested 
fo.r  brucellosis  sad  only  2  specimens  out  of  the  359 
(0*5%)  wars  positive*  Therefore  the  cense  of  abortion 
in  the  cattle  in  Ceylon  re  quiz**  a  more  diligent  in¬ 
vestigation* 

lv.gwine  Of  the  293  swine  sera  examined 

65  (22*1%)  were  seropositive  (Table  5)*  The  majority 
of  the  positive  reactors  were  against  L.uomoaa  and 
Ljoanloola.  Apparently  leptospirosis  la  solas  is  more 
widespread  in  this  country  than  hitherto  recognised* 
Though  serum  samples  P-209  and  P-212  were  positive  in 
very  high  titres.  It 25600.  it  was  unfortunate  that  no 
lsptosplra  were  isolated  from  tha  kidneys  of  these 
two  animals* 
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Table  6  some  of  the  Results  of  serology  of  swine  sew 
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v.  Doaa  In  the  cam  of  dogs  35X  epecinene 

were  processed.  There  were  10  isolations  of  leptoepira 
and.  32  (8.8%)  seropositive#  (fable  6).  Though  tba  na- 
jorlty  of  the  eeroreaotors  ware  against 
none  of  the  isolates  Delong  to  the  oanicola  eerogroup. 

Table  7.  Basalts  of  sero typing  of  isolates 
and  aerology  froa  3  dogs:  P-16.  Dr-19  t.P-32. 


Specimen 

Ho. 

Basalts  of  Aerology 

isolate 

Identified 

AS  >  .  . 

can. 

aut. 

PtUbr. 

* 

P-26 

200 

400 

• 

• 

1 

1600 

negative 
against  all 
others. 

D-29 

negative  against  all  aero-  * 
types. 

L.iavanidd 

D-32 

-  do  -  . 

L.nonona 

She  leptoepira  isolated  fron  the 
kidney  of  dog  -26  has  been  identified  as  L.hebdonadls 
whereas  the  aerua  froai  the  saae  anlnal  is  negative 
against  the  hoaologus  antigen,  bat  positive  against 
fegfffLMia*  L.autarr alia  and  antigens, 

farther  the  leptospir&e isolates  froa  the  kidneys  of 
dog-29  and  32  hare  been  Identified  as  L.iayanlca  mid 
L.ponona  respectively,  bat  the  aere  froa  Iheae  animals 
are  seronegative  against  the  fall  range  of  antigens 
belonging  to  the  22  serotypes  including  the  honclogus. 

Slisatllfifi  '  il, 


Leptospirosis  is  assoolated  with  a 
broad  aniaal  host  bpectrun  end  is  transmitted  froa 
the  anlnal  earrlers  to  other  animals  and  nan.  In  the 
investigation  of  possible  reservoirs  aaong  wild  and 
donestlo  animals ,  serological  investigation  alone  nay 
provide  useful  clues;  at  the  sane  tins  they  nay  provide 
an  erroneous  or  misleading  index  of  inf  activity  rates, 
sine#  sons  seronegative  anlnal. a  nay  he  earrlers. 
limitation  is  vary  clearly  ahown  in  table  ?i  Dogs  - 
29  and  32.  The  total  absence  of  antibodies  in  carrier* 
as  in  thsse  dogs,  though  cannot  bo  satisfactorily  ex¬ 
plained,  has  bean  net  with*  Mrs.  Sulser  from  the  lep¬ 
tospirosis  unit  of  the  Sational  Conmmi cable  Diseases 
Centre  in  Atlanta  states,  'we  once  had  a  laboratory 
dog  that  had  no  antibodies  but  we  isolated  leptospira 

from  the  urine  of  this  dog  for  ones  a  south  for  as  - 

•  •  •  •  • 

21  * 


long  am  on*  year  after  disease*  (parsons!  oownnl  oatl- 
oa). 


Almost  all  homes  in  Ceylon  are  rat 
infested,  either  with  H.r.rufueoena  or  B.r.kandyanna. 
From  the  finding*  of  this  study  it  la  evident  that 
the  above  two  species  of  rattua  are  not  vector*  for 
leptoapira  in  Ceylon;  a  finding  of  great  relief  indeed. 
She  demonstration  of  L.poaona  infection  in  the  dog 
prompts  the  potential  role  ,  of  the  dog  in  the  infecti#- 
oua  cycle  of  human  and  animal  leptospiroals.  In  add- 

ition  tojtisaaifisii.  hmm- 

ona.  dogs  can  be  infeoted  and  can  aarve  as  a  potential 
source  of  infection  with  numerous  other  sarotypea. 

Thaae  include  L.h?Mom*$lg.Iv.1*Tanloa  (Sable  2); 


hs*2Sti 
and.  ' 
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Tirr? 


At%  fan dteasto 


fthile  L.ic 

Sfi2f£*  &Aggte&L  appear  to  be  tE 

serotypes  involved  in  human  and  domestic 
nf action  in  Ceylon,  the  detection  of  new 


Lu to- 

L.grip- 


fi? 


>(I7), 


aero- 


infection  in  Geyl 
types  hitherto  unknown,  vlst 

^  iq )  t  mgMil  gem 

and. veterinary  laboratories  to  maintain  a  greater 
awareness  to  this  disease.  Further  stwlyof  the  new  feral 
mamala  will  be  necessary  to  determine  the  prevalence 
of  infection  in  other  parts  of  the  island  and  to  deter¬ 
mine  their  role  in  the  epidemiology  of  this  disease. 

Summary 


She  evidence  established  so  far  shows 
that  in  Ceylon,  rodents,  dogs,  cattle  and  swine  are 
carriers  of  leptoapira.  She  infecting  strains  are 

L.canloola.  L.grlppotyphoaa. 
JL*yap4gaT^ . autunnalla.  L.pomona  mbd 
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Investigations  were  undertaken  to  establish  the  serotypes 
prevalent  and  the  vectors  for  them  in  Ceylon.  The  methods  adopted  were: human 
and  animal  tissues  and  body  fluids  were  cultured  direct;  ww'  ti33ures  from  some 
animals  were  passaged  through  hamsters;  iii.  surface  waters  from  suspected  endemic 
areas  were  passaged  through  hamsters;  and  iv^' serological  studies  of  blood  of  both 
humans  and  animals.  Leptospira  belonging  to  the  following  sere-groups  were  isolate 
and  vectors  for  them  established;  L.  .lavanica:  L.  icterohaemorrhagiae;  L.  grippoty- 
pho3a ;  L.  hebdomadls;  L.  pomona;  and  L.  autumnali3.  The  vectors  are  rodents  and 
dog3.-  (Author) 
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